Identification of a unique cAMP-response element in the gene encoding the cell adhesion molecule gp80 in Dictyostelium discoideum.
Extracellular cAMP serves as a chemoattractant as well as a signal which regulates gene expression during development of Dictyostelium discoideum. The cell adhesion molecule gp80 is expressed at the aggregation stage, between 6 and 10 h of development, and is known to be under cAMP regulation. Transcription of the gp80 gene is first turned on at a low, basal level at the preaggregation stage and is then greatly augmented by pulses of low levels of cAMP at the aggregation stage. Using cloned cDNA sequences, we have isolated genomic DNA fragments encompassing the gp80 gene. The gp80 gene has a single open reading frame, with multiple transcription start sites located downstream from a putative TATA box. Several short, repeated sequences in the upstream sequence have also been identified. The cloned 1.3-kilobase upstream DNA was sufficient to confer proper temporal and cAMP regulation on a gp80 minigene reporter in Dictyostelium cells. Deletional analysis of this 5'-flanking DNA led to the mapping of a cAMP-response element (CRE) in the gp80 gene to sequences between -306 and -289 base pairs upstream of the translational start site. Present within this region is a sequence we refer to as box 1 (TGGTGTG). The gp80 box 1-CRE binds specifically to a protein present in nuclear extracts, but binding is abolished when mutations are introduced in the box 1 sequence. The gp80 box 1-CRE shows little sequence homology to CREs of late developmental genes and the expression of gp80 may involve a distinct signal transduction pathway.